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mission is to facilitate a forum to develop and foster the realization of regional plans that 
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Executive Summary 
This Appendix IV-C (Appendix) describes the Southern California Association of Government’s (SCAG) 
Regional Transportation Plan/Sustainable Communities Strategy and Transportation Control Measures 
(TCMs) to be included as part of the Draft 2016 South Coast Air Quality Management Plan (AQMP) which 
includes both new and updates to previous ozone and PM2.5 State Implementation Plans (SIPs) for the 
South Coast Air Basin.  This Appendix IV-C is based on SCAG’s Final 2016–2040 Regional Transportation 
Plan/Sustainable Communities Strategy (2016 RTP/SCS) and 2015 Federal Transportation Improvement 
Program (FTIP) as amended.  The RTP/SCS and FTIP were developed in consultation with federal, state 
and local transportation and air quality planning agencies and other stakeholders.  The four County 
Transportation Commissions (CTCs) in the South Coast Air Basin, namely Los Angeles County Metropolitan 
Transportation Authority, Riverside County Transportation Commission, Orange County Transportation 
Authority and the San Bernardino Associated Governments, were actively involved in the development of 
the regional transportation measures of this Appendix. 
This Appendix consists of the following four Sections. 
Section I. Introduction  
As required by federal and state laws, SCAG is responsible for ensuring that the regional transportation 
plan, program, and projects are supportive of the goals and objectives of applicable AQMPs/SIPs.  SCAG 
is also required to develop demographic projections and regional transportation strategy and control 
measures for the South Coast AQMP/SIP. 
As the Metropolitan Planning Organization (MPO), SCAG develops the RTP/SCS every four years.  The 
RTP/SCS is a long-range regional transportation plan that provides for the development and integrated 
management and operation of transportation systems and facilities that will function as an intermodal 
transportation network for the SCAG region.  The RTP/SCS also outlines certain land use growth strategies 
that provide for more integrated land use and transportation planning, and maximize transportation 
investments to achieve regional greenhouse gas (GHG) reduction targets set by the California Air 
Resources Board (CARB) pursuant to SB 375 (codified in California Government Code §65080(b)(2)(B)). 
In addition, SCAG develops the biennial FTIP.  The FTIP is a list of multimodal capital improvement projects 
to be implemented over a six year period.  The FTIP implements the programs and projects in the RTP/SCS.   
Section II. Regional Transportation Plan/Sustainable Communities Strategy and TCMs 
The SCAG region faces many critical challenges including demographics, transportation system 
preservation, transportation funding, goods movement, housing, air quality, climate change, and public 
health.  Under the guidance of the goals and objectives adopted by SCAG’s Regional Council, the 2016 
RTP/SCS was developed to provide a blueprint to integrate land use and transportation strategies to help 
achieve a coordinated and balanced regional transportation system.  The 2016 RTP/SCS represents the 
culmination of more than three years of work involving dozens of public agencies, 197 local jurisdictions 
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in the SCAG region, hundreds of local, county, regional and state officials, the business community, 
environmental groups, as well as various nonprofit organizations.  The 2016 RTP/SCS was adopted by 
SCAG’s main governing board, the Regional Council, on April 7, 2016. 
The 2016 RTP/SCS makes a concerted effort to integrate the region’s transportation network with land 
uses in order to achieve an even more sustainable region over the coming decades.  Accordingly, the 2016 
RTP/SCS includes a host of regional strategies for addressing growth, land use and improving the region’s 
transportation system. 
Land Use Strategies 

 Focus New Growth around Transit/High Quality Transit Areas (HQTAs) 
 Plan for Growth around Livable Corridors 
 Provide More Options for Short Trips/Neighborhood Mobility Areas 
 Support Zero Emission Vehicles & Expand Electric Vehicle Charging Stations 
 Support Local Sustainability Planning 
 Protect Natural and Farm Lands 
 Balance Growth Distribution between 500-Foot Buffer Areas and HQTAs 

Transportation Strategies 
 Preserve Our Existing System 
 Manage Congestion through Transportation Demand Management (TDM) and Transportation 

System Management (TSM) 
 Expand Regional Transit System 
 Expand Passenger Rail and Maintain High-Speed Rail Commitments 
 Promote Active Transportation 
 Improve Highway and Arterial Capacity 
 Strengthen Regional Transportation Network for Goods Movement 
 Improve Airport Ground Access 

Included within these strategies are SIP-committed transportation programs and projects that reduce 
vehicle use or change traffic flow or congestion conditions, better known as Transportation Control 
Measures or “TCMs.”  In the South Coast Air Basin, TCMs include the following three main categories of 
transportation improvement projects and programs that have funding programmed for right-of-way 
and/or construction in the first two years of the 2015 FTIP: 

 Transit, Intermodal Transfer, and Active Transportation Measures; 
 High Occupancy Vehicle (HOV) Lanes, High Occupancy Toll (HOT) Lanes, and their pricing 

alternatives; and 
 Information-based Transportation Strategies. 
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The total expenditure for the various strategies in the Final 2016 RTP/SCS is forecasted to be $556.5 billion.  
The Final RTP/SCS has identified the same amount of total revenues from both existing and several new 
funding sources that are reasonably expected to be available. 
If the future vehicle fleet mix and emission factors are held constant as those in the RTP/SCS base year 
2012, the Final 2016 RTP/SCS is estimated to yield a reduction in NOx emissions by about five tons per day 
(tpd) in 2021, 10 tpd in 2031, and 15 tpd in 2040 compared with their respective Baselines without the 
RTP/SCS.  However, if accounting for mandated future improvement in vehicle fleet mix and emission 
factors, the estimated NOx reduction from the Final 2016 RTP/SCS is reduced by more than half, because 
the vehicles as a whole are becoming much cleaner and reduction of every vehicle mile traveled from the 
RTP/SCS yields less NOx reduction.  
Attachment A of Appendix IV-C is a list of transportation control measure projects that are specifically 
identified and committed to in the Draft 2016 South Coast AQMP/SIPs.  Per the CAA, these committed 
TCMs are required to receive funding priority and be implemented timely.  In the event that a committed 
TCM cannot be delivered or will be significantly delayed, the TCM must be substituted for.  It is important 
to note that as the SCAG’s FTIP is updated every two years, new committed TCMs are added to the 
applicable SIP from the previous FTIP. 
Compared with the Baseline alternative, the life-cycle incremental costs of the Final 2016 RTP/SCS are 
estimated to be about $95 billion while the life-cycle incremental benefits of the Final RTP/SCS are about 
$190 billion.  Most of the benefits (72.3 percent) are from travel time savings, followed by vehicle 
operating costs savings (19.9 percent), accident cost savings (4.3 percent), and emission reduction cost 
savings (3.4 percent).  Overall, the transportation investments in the Final 2016 RTP/SCS will provide a 
return of two dollars for every dollar invested. 
This Section also contains brief background information on the growth forecasts concept and assumptions 
in the Final 2016 RTP/SCS including an assessment of uncertainty of SCAG historical population and 
employment projections. 
Section III. Reasonably Available Control Measure Analysis 
As required by the Federal Clean Air Act (CAA), a Reasonably Available Control Measure (RACM) analysis 
must be included as part of the overall control strategy in the ozone and moderate PM2.5 SIPs to ensure 
that all potential control measures are evaluated for implementation and that justification is provided for 
those measures that are not implemented.  This Appendix IV-C contains the TCM RACM component for 
the South Coast ozone and PM2.5 control strategy.  In accordance with the U.S. Environmental Protection 
Agency (EPA) procedures, this analysis considers TCMs in the Final 2016 RTP/SCS, measures identified by 
the CAA, and relevant measures adopted in other ozone and moderate PM2.5 nonattainment areas of the 
country.   
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Based on this comprehensive review, it is determined that the TCMs being implemented in the South 
Coast Air Basin are inclusive of all TCM RACM. 
Section IV. TCM Best Available Control Measure (BACM) Analysis for 2006 24-Hour and 2012 Annual 
PM2.5 NAAQS 
The South Coast Air Basin has been reclassified as a Serious nonattainment area under the 2006 PM2.5 
NAAQS effective February 12, 2016.  In addition, as part of the 2016 South Coast AQMP, South Coast Air 
Quality Management District (SCAQMD) is requesting a voluntary bump-up reclassification to Serious 
under the 2012 Annual PM2.5 standard.  As a result, the South Coast Air Basin is required to implement 
BACMs including TCMs for the control of direct PM2.5 and PM2.5 precursors from on-road mobile 
sources.  This section serves as the TCM BACM component for the new South Coast 2006 24-hour and 
2012 annual PM2.5 standard SIPs.   
Following the applicable U.S. EPA guidance, the TCM BACM analysis consists of a review of the on-going 
implementation of TCMs in the South Coast Air Basin, a review of TCM measures implemented in other 
Moderate and Serious PM2.5 nonattainment areas as well as Serious PM10 nonattainment areas 
throughout the country, and a review of TCMs not implemented in the SCAG region.  The analysis 
demonstrates that the TCM projects being implemented in the South Coast Air Basin constitute TCM 
BACM. 
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Section I. Introduction 
Federal and State Requirements 
The transportation conformity requirements of the Federal CAA establish a need to integrate air quality 
planning and regional transportation planning.  This integration presents the challenge of balancing the 
real need for improved mobility with the equally important goal of cleaner air.  As the federally-designated 
MPO for the six-county Southern California region, SCAG is required by law to ensure that transportation 
activities “conform” to, and are supportive of, the goals of regional and state air quality plans to attain 
the National Ambient Air Quality Standards (NAAQS).  In other words, transportation plans, programs, and 
projects are required to not create new violations, worsen the existing violations, or delay timely 
attainment of relevant NAAQS. 
In addition, SCAG is a co-producer, with the SCAQMD and CARB, of the AQMP for the South Coast Air 
Basin.  SCAG has the responsibility of providing the demographic projections and integrated regional land 
use, housing, employment, and transportation programs, measures, and strategies, as well as analyzing 
and providing travel activity data related to its planning responsibilities (California Health and Safety Code 
§40460). 
Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) and Federal Transportation 
Improvement Program (FTIP) 
The SCAG Region is the largest metropolitan planning area in the United States, encompassing 38,000 
square miles.  The region is divided into 15 subregions and is one of the largest concentrations of 
population, employment, income, business, industry and finance in the world. The six-county SCAG Region 
is home to about 19 million people, nearly half of the population of the State of California.  
Federal and State regulations require SCAG, as the MPO and Regional Transportation Planning Agency, to 
develop an RTP/SCS every four years in order for our region's transportation projects to qualify for federal 
and state funding and approval.  The RTP/SCS is updated to reflect changes in trends, progress made on 
projects, and to adjust the growth forecast for population and employment changes.  The long-range 
RTP/SCS integrates land use and transportation strategies that will achieve CARB greenhouse gas 
emissions reduction targets and provides a vision for transportation investments throughout the region.  
Using growth forecasts and economic trends that project out over a period of more than 20 years, the 
RTP/SCS considers the role of transportation in the broader context of land use, economic, environmental, 
and quality-of-life goals for the future, identifying regional land use and transportation strategies to 
address our mobility needs, air quality and climate change challenges.   
The RTP/SCS is developed through a collaborative process, guided by SCAG’s main governing board, the 
Regional Council, and its Policy Committees and Sub-committees, the Transportation Working Group, 
numerous technical advisory committees/working groups/task force, CTCs, subregions, local 
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governments, state and federal agencies, environmental and business communities, tribal governments, 
non-profit groups, as well as the general public.   
SCAG is also responsible for developing a biennial short-term (six year planning horizon) FTIP.  SCAG 
develops the FTIP in partnership with the CTCs of Imperial, Los Angeles, Orange, Riverside, San Bernardino, 
and Ventura, and Caltrans Districts 7, 8, 11, and 12.  The FTIP is a multimodal list of capital improvement 
projects to be implemented over a six-year period.  The FTIP identifies specific funding sources and fund 
amounts for each project.  It is prioritized to implement the region’s overall strategy for providing mobility 
and improving both the efficiency and safety of the transportation system, while supporting efforts to 
attain federal and state air quality standards for the region by reducing transportation related air 
pollution.  The FTIP must include all federally funded transportation projects in the region, as well as all 
regionally significant transportation projects for which approval from federal funding agencies is required, 
regardless of funding source.  The FTIP is developed to incrementally implement the programs and 
projects in the RTP/SCS.  TCMs that are committed to in the applicable SIP are derived from the first two 
years of the prevailing FTIP. 

Section II. Regional Transportation Plan/Sustainable 
Communities Strategy and TCMs 
Introduction 
The Final 2016 RTP/SCS is a long-range regional plan that provides a blueprint to integrate land use and 
transportation strategies to help achieve greater mobility and sustainable growth.  Transportation 
projects in the SCAG region must be included in the RTP/SCS in order to receive federal funding and 
approval.  The Final 2016 RTP/SCS is comprised of the Executive Summary, nine Chapters and 20 
Appendices listed below:  

 Chapter 1 Introduction 
 Chapter 2 Where We Are Today 
 Chapter 3 Challenges in a Changing Region 
 Chapter 4 Building a Plan for Our Future 
 Chapter 5 The Road to Greater Mobility & Sustainable Growth 
 Chapter 6 Paying for the Plan 
 Chapter 7 A Plan that Creates Economic Opportunity: The Big Picture 
 Chapter 8 Measuring Our Progress for the Future 
 Chapter 9 Looking Ahead 

 
 1) Active Transportation Appendix 
 2) Aviation and Airport Ground Access Appendix 
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 3) Congestion Management Appendix 
 4) Demographics and Growth Forecast Appendix 
 5) Economic and Job Creation Analysis Appendix 
 6) Environmental Justice Appendix 
 7) Goods Movement Appendix 
 8) Highways and Arterials Appendix 
 9) Mobility Innovations Appendix 
 10) Natural and Farm Lands Appendix 
 11) Passenger Rail Appendix 
 12) Performance Measures Appendix 
 13) Project List Appendix 
 14) Public Health Appendix 
 15) Public Participation and Consultation Appendix 
 16) Sustainable Communities Strategy (SCS) Background Documentation Appendix 
 17) Transit Appendix 
 18) Transportation Conformity Analysis Appendix 
 19) Transportation Finance Appendix 
 20) Transportation Safety and Security Appendix 

The Final 2016 RTP/SCS represents the culmination of more than three years of work involving dozens of 
public agencies, 197 local jurisdictions in the SCAG region, hundreds of local, county, regional and state 
officials, the business community, environmental groups, as well as various nonprofit organizations, and 
was founded on a broad-based public outreach effort.  The implementation of a comprehensive and 
coordinated public participation effort undertaken by SCAG is documented in the Public Participation and 
Consultation Appendix 
http://scagrtpscs.net/Documents/2016/final/f2016RTPSCS_PublicParticipationConsultation.pdf. 
The Final 2016 RTP/SCS was adopted by the SCAG Regional Council on April 7, 2016.  The Final 2016 
RTP/SCS constitutes the transportation control strategy portion of the Draft 2016 South Coast AQMP.  A 
full, illustrative list of the 2016 RTP/SCS projects can be found in the Project List Appendix 
http://scagrtpscs.net/Documents/2016/final/f2016RTPSCS_ProjectList.pdf. 
Key Planning Challenges 
Our region is facing many formidable challenges. 
Economic and Goods Movement Challenges: Although the region has been steadily recovering from the 
Great Recession with lowering unemployment and housing foreclosures, and employment levels in the 
Southern California region are where we were before the Recession in 2007, the region’s median 
household income (adjusted for inflation) has declined as wages have stagnated for a larger population 
base.  This is due to the lack of high income jobs for the median household as well as the inability to access 
higher paying jobs that are available but require higher education and/or technical skills.  An increase in 
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the number of low-paying jobs, and the resulting lower income, have contributed to more people slipping 
into poverty. 
The smooth and efficient movement of goods is critical to our regional economy, particularly as our region 
continues to recover from the recession.  However, as consumer demand for products continue to 
increase and the region continues to grow as a major exchange point for global trade, infrastructure for 
freight traffic will be strained and current efforts to reduce air pollution from goods movement sources 
will not be sufficient to meet national air quality standards.   In addition, capacity at international ports 
will be over-burdened and warehouse space could fall short of demands. 
Demographic Trend Challenges: Though slower than in the past, the overall population will continue to 
grow and the SCAG region is projected to add nearly four million people by 2040.  More people in our 
region will increase the demands on our already strained transportation system, as well as on available 
land for development. 
The region will experience population aging with an increasing share of senior citizens.  A key challenge 
for the region will be to provide seniors with more transportation options for maintaining their 
independence as they age.  With population aging, the share of people over the age of 65 to people of 
working age (15 to 64) is expected to increase.  This means that our region could face a labor shortage 
and a subsequent reduction in tax revenues. 
Many people in the region will continue to live in suburban neighborhoods and drive alone to work and 
for other activities.  However, a large number of the population including both the Millennials and the 
Baby Boomers are expected to demand more compact communities and more access to transit.  The 
regional priorities for the overall transportation system and the types of new housing are expected to shift 
as a result. 
Transportation Funding and Infrastructure Preservation Challenges: Of all the challenges facing the 
transportation system today, there is perhaps none more critical than funding.  With the projected growth 
in population, employment, and demand for travel, the costs of our multimodal transportation needs 
surpass projected revenues available from our historic transportation funding source - the gas tax.  State 
and federal gas tax rates have not changed in more than 20 years while transportation costs escalate, fuel 
efficiency improves, and the number of alternative-fuel vehicles continues to grow. 
The region’s transportation system is becoming increasingly compromised by decades of 
underinvestment in maintaining and preserving our infrastructure.  These investments have not kept up 
the pace with the demands placed on the system and, as a result, the quality of many of our roads, 
highways, bridges, transit, bicycle and pedestrian facilities continues to deteriorate.  If we continue on our 
current path of seriously underfunding system preservation, the cost of bringing our system back to a 
reasonable state of good repair will grow exponentially. 
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Housing Challenges: Affordable housing throughout Southern California remains a very challenging issue, 
particularly as the economy continues to recover and grow.  Housing prices are rising steadily, and 
affordability is declining. While residential construction has improved notably since the recession, the 
production of affordable housing has not kept pace with the demand for it.  As our region builds 
communities that are more compact and more transit-oriented, regional greenhouse gas emissions are 
anticipated to decline, and residents from a variety of income levels will continue to make housing choices 
that allow them to use an increasing number of mobility options.  Although the overall quality of life will 
increase for many people, people from low-income communities near new transit infrastructure may face 
displacement as they are no longer able to afford to live in the area. 
Air Quality and Public Health Challenges: While Southern California is a leader in reducing pollutant 
emissions and the ambient level of air pollution has been improving substantially, the SCAG region, 
particularly the South Coast Air Basin, continues to have the worst air quality in the nation.   
Many people in the region suffer from poor health due to chronic diseases related to poor air quality and 
physical inactivity.  Chronic diseases are responsible for 72 percent of all deaths in our region.  Health care 
costs resulting from being physically inactive, obese and overweight, and asthma cost our region billions 
of dollars annually in medical expenses, lost life and lost productivity.  A challenge facing SCAG to improve 
public health is the sheer size and diversity of our region.  Public health varies widely by geographic 
location, income and race.  There is no one size fits all approach to meeting this complex challenge.  It 
requires flexibility and creativity to ensure that initiatives are effective in both rural and urban areas. 
Climate Change Challenges: Climate change has impacted and will continue to impact our region in 
various ways.  Both coastal and inland Southern California are projected to experience  many more days 
of extreme heat, with temperatures exceeding 95 degrees Fahrenheit.  This is expected to increase heat-
related mortality, lower labor productivity and increase demands for energy.  The impacts of climate 
change are expected to hit hardest those communities that are least equipped to handle them.  People 
who are most vulnerable to extreme heat and air pollution are the elderly and children under the age of 
five. 
Climate change is also expected to impact rain and snowfall – including the amount, frequency and 
intensity of precipitation across the state – and will have serious long-term impacts on the supply and 
quality of water in Southern California, as well as how the State manages it.   
Regional Goals and Policies 
The development of projects, programs, and strategies are guided by the following goals and objectives 
that help carry out the 2016 RTP/SCS vision for improved mobility, a strong economy and sustainability.  
The regional goals reflect the wide-ranging challenges facing decision-makers and urban planners in 
achieving the RTP/SCS vision.  The goals demonstrate the need to balance many priorities in the most 
cost-effective manner.  Based on an assessment of the major developments that have occurred and 
influenced the development of the 2016 RTP/SCS, the goals of the 2016 RTP/SCS remain unchanged from 
those adopted by the SCAG’s Regional Council in the 2012–2035 RTP/SCS. 
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1. Align the RTP/SCS investments and policies with improving regional economic development and competitiveness. 
2. Maximize mobility and accessibility for all people and goods in the region. 
3. Ensure travel safety and reliability for all people and goods in the region. 
4. Preserve and ensure a sustainable regional transportation system. 
5. Maximize the productivity of our transportation system. 
6. Protect the environment and health of our residents by improving air quality and encouraging active transportation (e.g., bicycling and walking). 
7. Actively encourage and create incentives for energy efficiency, where possible. 
8. Encourage land use and growth patterns that facilitate transit and active transportation. 
9. Maximize the security of the regional transportation system through improved system monitoring, rapid recovery planning, and coordination with other security agencies. 

 
However, two new guiding policies (Guiding Policies 6 and 7, noted on the next page) have been added to 
the six adopted 2012–2035 RTP/SCS guiding policies to help better focus future investments on the best-
performing projects and strategies that seek to preserve, maintain, and optimize the performance of the 
existing system in the 2016 RTP/SCS.  

1. Transportation investments shall be based on SCAG’s adopted regional Performance Indicators. 
2. Ensuring safety, adequate maintenance, and efficiency of operations on the existing multimodal transportation system should be the highest RTP/SCS priorities for any incremental funding in the region. 
3. RTP/SCS land use and growth strategies in the RTP/SCS will respect local input and advance smart growth initiatives. 
4. Transportation demand management (TDM) and active transportation will be focus areas, subject to Policy 1. 
5. HOV gap closures that significantly increase transit and rideshare usage will be supported and encouraged, subject to Policy 1. 
6. The RTP/SCS will support investments and strategies to reduce non-recurrent congestion and demand for single occupancy vehicle use, by leveraging advanced technologies. 
7. The RTP/SCS will encourage transportation investments that result in cleaner air, a better environment, a more efficient transportation system, and sustainable outcomes in the long run. 
8. Monitoring progress on all aspects of the Plan, including the timely implementation of projects, programs, and strategies, will be an important and integral component of the Plan. 
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Integrated Land Use and Transportation Strategies 
Integrating strategies for land use and transportation is SCAG’s overarching strategy for achieving its goals 
of regional economic development, maximized mobility and accessibility for all people and goods in our 
region, safe and reliable travel, a sustainable regional transportation system, a protected natural 
environment, good health for our residents and more. 
The land use strategies included in the Final 2016 RTP/SCS are built on a foundation of contributions from 
communities and local jurisdictions across the SCAG region.  Pursuant to SB 375, as codified in California 
Government Code §65080(b)(2)(B), an overall land use pattern has been developed that respects local 
control but also incorporates best practices for achieving State-mandated reductions in greenhouse gas 
emissions through decreases in per capita vehicle miles traveled (VMT) regionally.  The Final 2016 RTP/SCS 
reflects a continuation of the shift in demographics and household demand since 2012.  In 2008, 45 
percent of all housing units were multifamily homes.  From 2012 through 2040, the RTP/SCS projects that 
66 percent of the 1.5 million new homes expected to be built in the SCAG region will be multifamily units, 
reflecting demographic shifts and anticipated market demand.  This will result in an increase of multifamily 
units in the region to 49 percent of all housing units in the region. 
Focus New Growth around Transit/High Quality Transit Areas (HQTAs): The Final 2016 RTP/SCS 
reinforces the trend of focusing on new housing and employment in the region’s HQTAs, areas within one-
half mile of a fixed guideway transit stop or a bus transit corridor where buses pick up passengers at a 
frequency of every 15 minutes or less during peak commuting hours.  HQTAs are a cornerstone of land 
use planning best practices in the SCAG region because they concentrate on roadway repair investments, 
leverage transit and active transportation investments, reduce regional life cycle infrastructure costs, 
improve accessibility, create local jobs and have the potential to improve public health and housing 
affordability.  The Final 2016 RTP/SCS assumes that 46 percent of new housing and 55 percent of new 
employment locations developed between 2012 and 2040 will be located within HQTAs, which comprise 
only three percent of the total land area in the SCAG region. 
Plan for Growth around Livable Corridors: The Livable Corridors strategy seeks to revitalize commercial 
strips through integrated transportation and land use planning that results in increased economic activity 
and improved mobility options.  Livable Corridors strategies include a special emphasis on fostering 
collaboration between neighboring jurisdictions to encourage better planning for various land uses, 
corridor branding, roadway improvements and focusing retail into attractive nodes along a corridor.  The 
Livable Corridor strategies integrate the following three different components: transit improvements; 
active transportation improvements; and land use policies. 
Provide More Options for Short Trips/Neighborhood Mobility Areas (NMAs): The Final 2016 RTP/SCS 
includes land use strategies, Complete Streets integration and a set of State and local policies to 
encourage the use of active transportation or neighborhood electric vehicles (NEVs) for short trips in 
NMAs.  NMAs have a high intersection density, low to moderate traffic speeds and robust residential retail 
connections.  The land use strategies include shifting retail growth from large centralized retail strip malls 
to smaller distributed centers throughout an NMA.  The strategies associated with this concept are 
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intended to provide sustainable transportation options for residents of the region who do not have 
convenient access to high frequency transit options. 
Support Zero Emissions Vehicles & Expand Electric Vehicle Charging Stations: As part of the Final 2016 
RTP/SCS, SCAG has focused location-based strategies specifically on increasing the efficiency of Plug-in 
Hybrid Electric Vehicles (PHEVs) in the region.  These are electric vehicles that are powered by a gasoline 
engine when their battery is depleted.  The Final 2016 RTP/SCS proposes a regional charging network that 
will increase the number of PHEV miles driven on electric power, in addition to supporting the growth of 
the PEV market generally.  In many instances these chargers may double the electric range of PHEVs, 
reducing vehicle miles traveled that produce tail-pipe emissions. 
Support Local Sustainability Planning: To implement the SCS, SCAG supports local planning practices that 
help lead to a reduction of greenhouse gas emissions.  Sustainable Planning & Design, Sustainable Zoning 
Codes and Climate Action Plans are three methods that local agencies have been adopting and 
implementing to help meet the regional targets for greenhouse gas emission reductions. 
Protect Natural and Farm Lands: To coordinate with and support the viability of the Livable Corridors and 
HQTA land use strategies, the Final 2016 RTP/SCS suggests redirecting growth away from high value 
habitat areas to existing urbanized areas.  SCAG is also engaging numerous stakeholders as it creates a 
Natural Lands Conservation Plan.  The 2012 RTP/SCS has committed to a regional mitigation plan for 
inclusion in the 2016 RTP/SCS.  With that as the foundation, additional steps have been identified for 
further developing a regional conservation strategy. 
Balance Growth Distribution between 500-Foot Buffer Areas and HQTAs: The Final 2016 RTP/SCS 
recognizes guidance from the 2005 CARB air quality manual, which recommends limiting the siting of 
sensitive uses within 500 feet of freeways and urban roads carrying more than 100,000 vehicles per day.  
500 feet is approximately one-fifth of a HQTA.  Less than 10 percent of HQTAs planned in the 2016 RTP/SCS 
would fall within 500 feet of highways and highly traveled corridors, according to geographic information 
system (GIS) analyses.  While the density is increased in some areas of HQTAs, the growth in the 500-foot 
buffer areas is similar to local input, thereby balancing the growth distribution. 
Supportive of the above land use strategies, the Final 2016 RTP/SCS includes over $550 billion in 
transportation system investment through 2040 aiming at maximizing and completing our system.  All the 
transportation strategies are tightly integrated with the above land use strategies. 
Preserve Our Existing System:  About $275 billion, or nearly half of all of the 2016 RTP/SCS proposed 
expenditures through 2040, is allocated to system preservation and operation.  The Final  2016 RTP/SCS 
system preservation strategies include 1) Protecting and preserving what we have first, supporting a “fix 
it first” principle; 2) Considering life-cycle costs beyond construction; and 3) Continuing to work with 
stakeholders to identify and support new sustainable funding sources and/or increased funding levels for 
system preservation and maintenance. 
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Manage Congestion through Transportation Demand Management (TDM) and Transportation System 
Management (TSM): The Final 2016 RTP/SCS has integrated the federally mandated Congestion 
Management Process (CMP) to improve and optimize the transportation system, to provide for the safe 
and effective management of the regional transportation system through the use of monitoring and 
maintenance, demand education, land use, operational management strategies and strategic capacity 
enhancements.  
The Final 2016 RTP/SCS commits $6.9 billion toward TDM strategies throughout the region. These TDM 
strategies focus on three main areas: 1) Reducing the number of solo-occupancy vehicle (SOV) trips and 
overall vehicle miles traveled (VMT) through ridesharing and supportive policies for shared ride services;  
2) Redistributing or eliminating vehicle trips from peak demand periods through incentives for 
telecommuting and alternative work schedules; and 3) Reducing the number of SOV trips through the use 
of other modes of travel.   
The Final 2016 RTP/SCS also includes $9.2 billion for TSM improvements, including extensive advanced 
ramp metering, enhanced incident management, bottleneck removal to improve traffic flow, expansion 
and integration of the traffic signal synchronization network, data collection to monitor system 
performance and other Intelligent Transportation System (ITS) improvements.  A comprehensive set of 
TSM strategies have been identified in the Final 2016 RTP/SCS that work in concert to optimize the 
performance of the transportation system. 
Expand Regional Transit System:  The Final 2016 RTP/SCS commits $56 billion for capital transit projects, 
including significant expansion of the Metro subway and light rail transit (LRT)  system in Los Angeles 
County.  Meanwhile, new Bus Rapid Transit (BRT) routes will expand higher-speed bus service regionally; 
new streetcar services will link major destinations in Orange County; and new Metrolink extensions will 
further connect communities in the Inland Empire.  Other extensive improvements are planned for local 
bus, rapid bus, BRT and express service throughout the region.  To make transit a more attractive and 
viable option, the 2016 RTP/SCS also supports implementing and expanding transit signal priority; regional 
and inter-county fare agreements and media; increased bicycle carrying capacity on transit and rail 
vehicles; real-time passenger information systems to allow travelers to make more informed decisions; 
and implementing first/last mile strategies to extend the effective reach of transit. 
Expand Passenger Rail and Maintain High-Speed Rail Commitments:  The Final 2016 RTP/SCS calls for an 
investment in passenger rail of $38.6 billion for capital projects and $15.7 billion for operations and 
maintenance.  The RTP/SCS also calls for maintaining the commitments in the 2012–2035 RTP/SCS, 
including Phase 1 of the California High-Speed Train system and the High-Speed Train System 
Memorandum of Understanding (MOU), which identifies a candidate project list to improve the Metrolink 
system and the LOSSAN rail corridor, thereby providing immediate, near-term benefits to the region while 
laying the groundwork for future integration with California’s High-Speed Train project.  These capital 
projects will bring segments of the regional rail network up to the federally defined speed of 110 miles 
per hour or greater, and help lead to a blended system of rail services. 
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Promote Active Transportation:  The Final 2016 RTP/SCS includes $12.9 billion for active transportation 
improvements, including $8.1 billion in capital projects and $4.8 billion as part of the operations and 
maintenance expenditures on regionally significant local streets and roads.  The Final 2016 RTP/SCS plans 
for continued progress in developing our regional bikeway network, assumes all local active 
transportation plans will be implemented, and dedicates resources to maintain and repair thousands of 
miles of dilapidated sidewalks.  The Final RTP/SCS also considers new strategies and approaches beyond 
those proposed in the 2012 RTP/SCS.  The 2016 Active Transportation Plan has 11 specific strategies to 
maximize active transportation in the SCAG region.  These are grouped into four broad categories: 
Regional Trips, Transit Integration, Short Trips and Education/encouragement.  All 11 strategies are based 
on a comprehensive local bikeway and pedestrian network that uses complete streets principles. 
Improve Highway and Arterial Capacity:  The Final 2016 RTP/SCS calls for investing $54 billion in capital 
improvements and $103 billion in operations and maintenance of the state highway system and regionally 
significant local streets and roads throughout the region.  This includes focusing on achieving maximum 
productivity by adding capacity primarily by closing gaps in the system and improving access; and other 
measures including the deployment of new technology.  The RTP/SCS also continues to support a regional 
network of Express Lanes, building on the success of the State Route 91 Express Lanes in Orange County, 
as well as Interstate 10 and Interstate 110 Express Lanes in Los Angeles County. 
Strengthen Regional Transportation Network for Goods Movement:  The Final 2016 RTP/SCS includes 
$70.7 billion in goods movement strategies.  Among these are 1) Regional Clean Freight Corridor System 
to establish a system of truck-only lanes extending from the San Pedro Bay Ports to downtown Los Angeles 
along Interstate 710 and connecting to the State Route 60 east-west segment and finally reaching 
Interstate 15 in San Bernardino County; 2) Truck Bottleneck Relief Strategy to relieve the top 50 truck 
bottlenecks; 3) Rail Strategy to add mainline tracks for the Burlington Northern Santa Fe (BNSF) San 
Bernardino and Cajon Subdivisions and the Union Pacific Railroad (UPRR) Alhambra and Mojave 
Subdivisions; to expand/modernize intermodal facilities; to build highway-rail grade separations; and to 
improve port area rail infrastructure; and 4) Goods Movement Environmental Strategy to reduce 
environmental impacts by supporting the deployment of commercially available low-emission trucks and 
locomotives for the near term; and in the longer term advancing technologies to implement a zero- and 
near zero-emission freight system. 
Improve Airport Access:  The Final 2016 RTP/SCS includes strategies for reducing the impact of air 
passenger trips on ground transportation congestion.  Such strategies include supporting the 
regionalization of air travel demand; continuing to support regional and inter-regional projects that 
facilitate airport ground access; supporting ongoing local planning efforts by airport operators, county 
transportation commissions and local jurisdictions; encouraging development and use of transit access to 
the region’s airports; encouraging the use of modes with high average vehicle occupancy; and 
discouraging the use of modes that require “deadhead” trips to/from airports. 
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Financial Plan 
To accomplish the ambitious goals of the Final 2016 RTP/SCS through 2040, SCAG forecasts expenditures 
of $556.5 billion.  Forecasted revenues comprise both existing and several new funding sources that are 
reasonably expected to be available for the 2016 RTP/SCS through its horizon year of 2040, which together 
total $556.5 billion.  Reasonably available revenues include short-term adjustments to state and federal 
gas excise tax rates and the long-term replacement of gas taxes with mileage-based user fees (or 
equivalent fuel tax adjustment).  These and other categories of funding sources were identified as 
reasonably available on the basis of their potential for revenue generation, historical precedence and the 
likelihood of their implementation within the time frame of the RTP/SCS.  In accordance with federal 
guidelines, the Final RTP/SCS includes strategies for ensuring the availability of these sources. 
Regional Transportation Emissions 
Based on the travel activity projections generated from SCAG’s Regional Travel Demand Model, an 
estimate of emissions associated with on-road mobile sources can be generated using CARB’s Emission 
Factor Model (EMFAC).  Through this process, future emissions from on-road mobile sources can be 
compared for the regional transportation system assuming implementation of the RTP/SCS versus the 
RTP/SCS baseline without RTP/SCS implementation.  It is generally understood that potential future 
improvements in air quality deriving from the RTP/SCS will likely be much smaller, since motor vehicle 
emissions have and will continue to be substantially reduced through technology (i.e., emission standards 
for new engines and in-use standards for existing fleets).   
Under two different assumptions on future vehicle technology, Tables 1-1 and 1-2 compare VOC (ROG), 
NOx, and PM2.5 emissions between implementation of the Final 2016 RTP/SCS and the RTP/SCS Baseline 
excluding RTP/SCS land use and transportation strategies for 2021, 2031, and 2040.  Specifically, the 
emission reduction benefits shown in Table 1-1 are based on the assumption that the EMFAC2014 vehicle 
fleet mix and emission factors in the future years remain the same as in 2012 (the 2016 RTP/SCS and 2016 
AQMP base year); while the emission reduction benefits shown in Table 1-2 factor in the future 
improvements in the fleet mix and emission factors as reflected in the EMFAC2014. 
Note that the RTP/SCS emission reductions in Tables 1-1 and 1-2 are not double-counted toward the 
emission reductions presented in the main report of the 2016 AQMP because the RTP/SCS is considered 
in the AQMP air quality modeling baseline. 

  



Final 2016 AQMP 

 IV-C-16 
 

TABLE 1-1. Regional Transportation Emissions (annual average) (tons per day) * 
Assuming Constant 2012 Vehicle Fleet Mix and Emission Factors 

 VOC (ROG) NOx PM2.5 ** 
2021 2031 2040 2021 2031 2040 2021 2031 2040 

2016 RTP/SCS 162.7 164.8 165.2 380.5 440.4 495.4 17.1 19.2 20.8 
RTP/SCS Baseline 169.2 176.5 180.8 385.9 450.2 510.0 17.4 19.7 21.5 

RTP/SCS Reduction -6.5 -11.7 -15.6 -5.4 -9.8 -14.6 -0.3 -0.5 -0.7 
Note: * Calculated with EMFAC2014;  ** Does not include fugitive dust calculations 

TABLE 1-2. Regional Transportation Emissions (annual average) (tons per day) * 
Based on Vehicle Fleet Mixes and Emission Factors as Reflected in EMFAC2014  

 VOC (ROG) NOx PM2.5 ** 
2021 2031 2040 2021 2031 2040 2021 2031 2040 

2016 RTP/SCS 71.8 47.0 35.4 135.1 68.9 62.9 10.2 9.9 9.8 
RTP/SCS Baseline 74.6 50.3 38.8 137.9 73.4 69.1 10.5 10.5 10.5 

RTP/SCS Reduction -2.8 -3.3 -3.4 -2.8 -4.5 -6.2 -0.3 -0.6 -0.7 
Note: * Calculated with EMFAC2014;  ** Does not include fugitive dust calculations 

Transportation Control Measures (TCMs) 
TCMs are measures that are specifically identified and committed to in the applicable SIP that are either 
one of the types listed in CAA section 108, or any other measures for the purpose of reducing emissions 
or concentrations of air pollutants from transportation sources by reducing vehicle use or changing traffic 
flow or congestion conditions.  Vehicle technology-based, fuel-based, and maintenance-based measures 
which control the emissions from vehicles under fixed traffic conditions are not TCMs.   The committed 
TCMs identified in this RTP/SCS include the following three main categories of transportation 
improvement projects and programs: 

 Transit, Intermodal Transfer, and Active Transportation Measures; 
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 High Occupancy Vehicle (HOV) Lanes, High Occupancy Toll (HOT) Lanes, and their pricing 
alternatives; and 

 Information-based Transportation Strategies. 
The Final 2016 RTP/SCS includes TCM type projects throughout the entire planning horizon (i.e., 2040) 
and are all part of the regional transportation strategy for the 2016 South Coast AQMP.  Those TCM type 
projects which have funding programmed for right of way or construction in the first two years of the 
prevailing FTIP are considered “committed” for air quality planning purposes in the applicable SIP.  
Attachment A of this Appendix illustrates the currently committed TCMs that are derived from the TCM 
projects of the 2015 FTIP, as amended.  Per the CAA, these committed TCMs are required to receive 
funding priority and be implemented timely.  In the event that a committed TCM cannot be delivered or 
will be significantly delayed, the TCM must be substituted for.  It is important to note that as the SCAG’s 
FTIP is updated every two years, new committed TCMs are added to the applicable SIP mainly from the 
TCM-type projects in the previous FTIP.  As a result of the TCM “rollover process,” thousands of committed 
TCM projects have been implemented over the last two decades.  The “rollover” of TCMs updates the 
AQMPs/SIPs to include new projects in addition to ongoing projects from previous FTIPs.   As the FTIP gets 
adopted every two years, new TCMs emerge and completed TCMs get removed. 
TCM Emissions Reduction Benefits  To estimate the emission benefits of TCMs, the socio-economic data 
variables of the Final 2016 RTP/SCS were held constant while the transportation network was modified to 
account for the TCMs in the RTP/SCS (both TCM-type projects and committed TCMs).  In other words, the 
TCM emissions reduction benefits are the difference between the Final 2016 RTP/SCS which includes 
TCMs and the Final 2016 RTP/SCS without TCMs.  It should be noted that this analysis is done for 
illustrative purposes, as the regional transportation strategy is appropriately viewed on a systems-level 
basis, and not by its components since each of the individual transportation improvements and strategies 
affect each other and the system.  Further, it should be noted that the TCM emission reductions in Tables 
2-1 and 2-2 are not double-counted toward the emission reductions presented in the main report of the 
Draft 2016 AQMP because the TCMs are part of the RTP/SCS which is considered in the AQMP air quality 
modeling baseline. 
Compared to previous AQMPs/SIPs, potential future improvements in air quality deriving from TCMs is 
consistently diminishing for two reasons.  On one hand, motor vehicle emissions have and will continue 
to be substantially reduced through technology.  On the other hand, most of the TCM projects in the South 
Coast Air Basin have been adopted into the SIP and have already been implemented.  Thus, the emission 
reductions associated with these projects are now included in the RTP/SCS baseline emissions and no 
longer show up in the TCM benefit values.   
Under the same two different assumptions on future vehicle technology, Tables 2-1 and  2-2 show the 
results of the TCM modeling analysis for years 2019, 2021, and 2031.  Specifically, the emission reduction 
benefits shown in Table 2-1 are based on the assumption that the EMFAC2014 vehicle fleet mix and 
emission factors in the future years remain the same as in 2012 (the 2016 RTP/SCS and 2016 AQMP base 
year); while the emission reduction benefits shown in Table 2-2 factor in the future improvement in the 
fleet mix and emission factors as reflected in the EMFAC2014. 
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TABLE 2-1. TCM Emissions (annual average) (tons per day) * 
Assuming Constant 2012 Vehicle Fleet Mix and Emission Factors  

 VOC (ROG) NOx PM2.5 ** 
2019 2021 2031 2019 2021 2031 2019 2021 2031 

2016 RTP/SCS 162.8 162.7 164.8 367.9 380.5 440.4 16.6 17.1 19.2 
 RTP/SCS without TCM 163.2 163.9 165.9 368.4 381.7 441.2 16.6 17.2 19.2 

TCM Reduction -0.4 -1.2 -1.1 -0.5 -1.2 -0.8 0.0 -0.1 0.0 
Note: * Calculated with EMFAC2014;  ** Does not include fugitive dust calculations 

TABLE 2-2. TCM Emissions (annual average) (tons per day) * 
Based on Vehicle Fleet Mixes and Emission Factors as Reflected in EMFAC2014  

 VOC (ROG) NOx PM2.5 ** 
2019 2021 2031 2019 2021 2031 2019 2021 2031 

2016 RTP/SCS 82.5 71.8 47.0 166.5 135.1 68.9 10.8 10.2 9.9 
 RTP/SCS without TCM 82.7 72.3 47.3 166.9 135.8 69.6 10.8 10.3 10.0 

TCM Reduction -0.2 -0.5 -0.3 -0.4 -0.7 -0.7 0.0 -0.1 -0.1 
Note: * Calculated with EMFAC2014;  ** Does not include fugitive dust calculations 
 
Cost-Benefit Analysis 
Implementation of the 2016 RTP/SCS will secure a safe, efficient, sustainable and prosperous future for 
the SCAG region.  To demonstrate how effective the RTP/SCS would be toward achieving our regional 
goals, SCAG conducted a RTP/SCS vs. RTP/SCS Baseline cost-benefit analysis – essentially comparing how 
the region would perform with and without implementation of the RTP/SCS.  
The cost-benefit analysis utilizes the Cal-B/C Model to calculate regional network benefits.  It calculates 
and aggregates scenario benefits after travel impacts are evaluated using a regional travel demand model.  
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SCAG’s regional travel demand model data for the Final 2016 RTP/SCS was summarized in one mile per 
hour (1-mph) speed bins to facilitate analysis.  
The benefit/cost ratio compares the incremental benefits with the incremental costs of multimodal 
transportation investments.  The benefits are divided into the following four categories: 

 Savings resulting from reduced travel delay 
 Air quality improvements 
 Safety improvements 
 Reductions in vehicle operating costs 

For these categories, the economic values and parameters found in Cal-B/C Model are utilized in 
conjunction with SCAG’s regional travel demand model outputs to estimate the benefits of the Final 2016 
RTP/SCS compared with the Baseline alternative.  Most of these benefits are a function of changes in VMT 
and Vehicle Hours Traveled (VHT).  To estimate the benefit/cost ratio, the benefits in each category are 
converted into dollars and added together.  These are divided by the total incremental costs of the 
transportation improvements to produce a ratio.  For this analysis, benefits are estimated over the 
planning period through 2040.  This analysis also uses standard economic valuations.  Further information 
on the economic values represented in the Cal-B/C Model can be found at the following: 
http://www.dot.ca.gov/hq/tpp/offices/eab/benefit_files/CalBC_Tech_Supplement_Vol3.pdf 
Compared with the alternative of not adopting the RTP/SCS, the Final 2016 RTP/SCS would result in 
significant benefits to our region, not only with respect to mobility and accessibility, but also in the areas 
of air quality, economic growth and job creation, sustainability and environmental justice.  Compared with 
the Baseline alternative, the life-cycle incremental costs of the Final 2016 RTP/SCS are about $95 billion, 
while the life-cycle incremental benefits of the Final RTP/SCS are about $190 billion.  Most of the benefits 
(72.3 percent) are from travel time savings, followed by vehicle operating costs savings (19.9 percent), 
accident cost savings (4.3 percent), and emission reduction cost savings (3.4 percent).  In other words, 
overall, the transportation investments in the Final 2016 RTP/SCS will provide a return of $2.00 for every 
dollar invested.  
 The Final RTP/SCS would result in an eight percent reduction in greenhouse gas emissions per capita 

by 2020, an 18 percent reduction by 2035 and a 21 percent reduction by 2040 – compared with 2005 
levels.  This would exceed the State’s mandated reductions, which are eight percent by 2020 and 13 
percent by 2035, respectively. 

 Regional air quality would improve under the RTP/SCS, as cleaner fuels and new vehicle technologies 
help to significantly reduce many of the pollutants that contribute to smog and other airborne 
contaminants that may impact public health in the region. 

 The combined percentage of work trips made by carpooling, active transportation and public transit 
would increase by about four percent, with a commensurate reduction in the share of commuters 
traveling by single occupant vehicle. 
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 The number of VMT per capita would be reduced by over seven percent and VHT per capita by about 
17 percent (for automobiles and light/medium duty trucks) as a result of more location efficient land 
use patterns and improved transit service. 

 Daily travel by transit would increase by nearly one third, as a result of improved transit service and 
more transit-oriented development patterns. 

 The Final RTP/SCS would reduce delay per capita by 39 percent, and heavy duty truck delay on 
highways by 40 percent.  This means we would spend less time sitting in traffic and our goods would 
move more efficiently. 

 About 351,000 additional new jobs would be created annually, due to the region’s increased 
competitiveness and improved economic performance that would result from congestion reduction 
and improvements in regional amenities as a result of the  implementation of the RTP/SCS. 

 The 2016 RTP/SCS would reduce the amount of previously undeveloped (greenfield) lands converted 
to more urbanized use by 23 percent.  By conserving open space and other rural lands, the RTP/SCS 
provides a solid foundation for more sustainable development in the SCAG region. 

 The Final RTP/SCS would result in a reduction in our regional obesity rate of 2.5 percent, and a 
reduction in the share of our population that suffers with high blood pressure by three percent.  It 
would also result in a reduction in the total annual health costs for respiratory disease of more than 
13 percent. 

For details of the cost-benefit analysis, please refer to 1) Chapter 8: Measuring Our Progress, 2) Economic 
and Job Creation Analysis Appendix, and 3) Performance Measures Appendix of the Final 2016 RTP/SCS 
(http://scagrtpscs.net/Pages/FINAL2016RTPSCS.aspx). 
Background Information on Growth Forecasts Concept and Assumptions 
SCAG developed a new set of regional growth projections including jobs, population and households for 
the Final 2016 RTP/SCS.  The regional and county projections were completed with the help from a panel 
of experts consisting of some 20 economists and demographers, and the Center for Continuing Study of 
the California Economy (CCSCE) helped to lead the process.  The new projections extend to 2040 and use 
a 2012 base year.  These regional projections were reviewed and revised with input and comments 
provided by local jurisdictions and, then further disaggregated to develop small area socioeconomic 
(population, household, jobs) distributions.  
The regional projections are based on assessment of historical trends in the SCAG region competitiveness 
in terms of job shares by industrial groups with the assumptions and conclusions that: 
 The majority of policies and investments in the previous regional plans, including the 2012 RTP/SCS 

and AQMPs will be successfully implemented to improve air quality and maintain the quality of life in 
terms of congestion, sustainability, attractiveness and as such the economic competitiveness of the 
region will be stable relative to the nation and the rest of California. 
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 Other enabling factors, for example government finance/taxes, education, workforce/labor force 
training, energy/water resources, sewer, climate, etc. will maintain similar trends in the future and 
enable the economic and population growth. 

For detailed information about the growth forecast assumptions, methodology, and results, please refer 
to the Demographics & Growth Forecast Appendix of the Final 2016 RTP/SCS 
(http://scagrtpscs.net/Documents/2016/final/f2016RTPSCS_DemographicsGrowthForecast.pdf). 
Assessment of Uncertainty of SCAG Historical Population and Employment Projections: Forecast 
Accuracy and Bias:  The forecast error is usually defined as the difference between the population forecast 
for a particular geographic area in a particular target year and the actual population for the same area 
and year.  Forecast errors are oftentimes measured as mean error (ME), mean absolute error (MAE), mean 
algebraic percent error (MALPE), mean absolute percent error (MAPE), mean squared error (MSE), root 
mean squared error (RMSE), root mean squared percent error (RMSPE), etc.  MAPE, a measure in which 
positive and negative values do not offset each other, is one of the most popular error measures. MALPE 
is a popular measure of the forecast bias, which shows a general tendency to be high or low.  
There have been empirical findings on the factors affecting the forecast accuracy.  Those factors include 
projection methodology, population size, population growth rate, length of horizon, length of base period, 
launch year, etc.  It is commonly found that no single method consistently produces more accurate 
projections than any other, forecast accuracy increases with population size, and forecast accuracy 
decreases with population growth rate and the length of projection horizon.  A forecast bias also occurs 
when there are consistent differences between actual outcomes and previously generated forecasts.  
There is no empirically established range of acceptable forecast errors by level of geography and length 
of horizon due to a variety of contexts for population projections.  Instead the typical MAPEs for 
population projections by level of geography and length of horizon are proposed by a group of 
experienced demographers.  For a 20-year projection horizon, the State level population projections 
would be different from the actual population at 12 percent of MAPE, while the County level population 
projections would be different from the actual population at 24 percent of MAPE. 
The SCAG region’s population projections are generally found accurate and are within an acceptable range 
of typical errors.  As shown in Table 3, the SCAG region’s population projections show 9 percent difference 
of MAPE than actual population for 20-year projection horizon as a result of comparison of seven series 
of population projections with actual populations.  The 9 percent of MAPE from the SCAG region’s 
population projections for 20-year projection horizon is smaller than 12 percent of a typical MAPE from 
the State level population projections.  It is likely that regular updates of the regional population 
projections which occur every three or four years contribute to the maintenance of the reasonable 
forecast errors.  The SCAG region’s population projections tend to show MALPE of -4 percent for the 20-
year projection horizon, which means lower projections than the actual estimate during the same 
projection horizon.  
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The SCAG region’s employment projections generally show a higher MAPE than population projections, 
and tend to show MALPE of 5 percent for the 20-year projection horizon, which means higher projections 
than the actual estimate during the same projection horizon.  For additional information regarding the 
interpretation issues in SCAG forecast evaluation, see the PowerPoint Presentation presented at the May 
25, 2016 SCAQMD 2016 AQMP Scientific, Technical & Modeling Peer Review Advisory Group Meeting 
(STMPR) (http://www.aqmd.gov/docs/default-source/Agendas/STMPR-Advisory-Group/may-
2016/socio/2_scagforecasteval.pdf?sfvrsn=2). 

TABLE 3. Mean Absolute Percent Error (MAPE) and Mean Algebraic Percent Error (MALPE) of SCAG 
Region Population and Employment Projections by Length of Horizon (as of 2015) 

Accuracy Measure Variable Length of Horizon (Years) 
5-Year 10-Year 15-Year 20-Year 

MAPE Population 3% 6% 8% 9% 
 Employment 5% 10% 15% 12% 

MALPE Population 0% -1% -3% -4% 
 Employment -1% 1% 3% 5% 

Observations  12 11 10 7 
 
Note:  
MAPE = |PEt|/n, PEt = [(Ft – At)/At] × 100, where PE represents the percent error, t the target year, F the population 
projection, A the actual population, and n the number of areas; 
MALPE = PEt/n; The intermediate years’ projections were calculated using the compound growth rate. 
Sources:  
SCAG, SCAG Development Guide - Growth Forecast Selection, Jan. 1974 (SCAG90 adopted in 1972); SCAG, SCAG 
Development Guide - Growth Forecast Selection, Jan. 1974 (D/E 2a adopted in 1974); SCAG, SCAG-76 Growth Forecast 
Policy, Jan 1976 (adopted in December 1975); SCAG, SCAG78 Growth Forecast Policy (adopted in January 1979); 
SCAG, SCAG82 Growth Forecast Policy (adopted in October 1982); SCAG, Growth Management Plan (adopted in 
February 1989); SCAG, Regional Comprehensive Plan and Guide (adopted in June 1994); SCAG, 1998 RTP Growth 
Forecast (adopted in April 1998); SCAG, 2001 RTP Growth Forecast (adopted in April 2001); SCAG, 2004 RTP Growth 
Forecast (adopted in April 2004); SCAG, 2008 RTP Integrated Growth Forecast (adopted in April 2008); SCAG, 2012 
RTP Integrated Growth Forecast (adopted in April 2012) 
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Section III. Reasonably Available Control Measure 
Analysis 
Introduction 
Clean Air Act Section 172(c)(1) requires SIPs to provide for the implementation of all reasonably available 
control measures (RACM) as expeditiously as practicable.  Guidance on interpreting RACM requirements 
in the context of the 1990 Amendments was set forth in the General Preamble (57 FR 13498, 13560) in 
1992.  In the General Preamble, U.S. EPA interpreted section 172(c)(1) as imposing a duty on States to 
consider all available control measures and to adopt and implement measures that are reasonably 
available for implementation in a specific nonattainment area.  It also retained an earlier interpretation 
of RACM that it would not be reasonable to require the implementation of measures that do not advance 
the date for attainment.   
With regard to TCMs, U.S. EPA revised earlier guidance by indicating that it is inappropriate to presume 
that all Section 108(f)(1)(A) measures of the CAA are available in all nonattainment areas.  Instead, States 
should consider Section 108(f)(1)(A) measures as potential options that are not exhaustive, but indicative 
of the types of measures that should be considered.  In addition, any measure identified as reasonably 
available during the public comment period should also be considered for implementation.  U.S. EPA 
indicated that States could reject measures as not reasonably available for reasons related to local 
conditions.  States are required to justify why available measures were not considered RACM and not 
adopted in the SIP.   
To meet the RACM requirements articulated in the U.S. EPA guidance described above, this RACM analysis 
was performed using several steps.  First is a description of the process by which SCAG and related 
transportation agencies in the South Coast Air Basin identify, review, and make enforceable commitments 
to implement TCMs.  Second is the assembly and review of a list of control measures recently 
implemented in other ozone nonattainment areas.  This effort involved a review of measures 
implemented in California nonattainment areas as well as those located in  other states, and the 
organization of those measures in the 16 categories specified in CAA Section 108(f).  The third step is to 
determine RACM by contrasting the list of candidate measures with measures implemented to date in the 
South Coast Air Basin, as well as any new TCMs in the current AQMP.  The fourth step is to provide a 
reasoned justification for any of the available measures that have yet to be implemented.  These 
justifications must address criteria described in the above-cited guidance. 
SCAG RACM/TCM Development Process 
While the SCAG Region has an extensive, systematic TCM development program continually updated 
through the FTIP process, areas are obligated during SIP preparation to evaluate TCMs and determine 
whether they qualify as RACM.   
The RACM process relies predominantly on the continuous process of updating and adding TCMs in the 
South Coast Air Basin.  The current TCM “Rollover Process” was established for the South Coast Air Basin 












































































































































































